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1. FROJSCT: Determination of the carbon monoxide hazard from 
auxiliary generators in tanks, 


a. futhority - Letter of Commanding General, -feadeuneieg 
Armored Force, Fort Knox, Kentucky, 400.112/6 GNOHD, dated September 
Ah oh 


b. Purpose - To determine the magnitude of the carbon monoxide 
negzard resulti ing from ie operation of auxiliary generators in tanks when 
the tank métor is not running and to test the effectiveness of corrective 


2» DISCUSSION: 


&. Methods - Four Lh-4 tanks were tested, representing four 
different: conditions of discnarse of the exhaust gases from tne auxiliary 
eenerator, as follows: 


nad WAAL ---- with exhaust rip berminat he air-exi 
WAAL with exhaust pipe terminating in the air-exit 
area at rear of tank. (Figs 9) 


MAA2 ---- with exhaust pipe terminating outside the rear 
wall of the engine compartment and between it 
and muffler. (Fig. 2) 


MAA3 ---- with exhaust pipe terminating within the « engine 
compartment, (Fig. 1) 


MAA2 ---- with exhaust pipe terminating outside the rear 
wall of the engine compartment and below the 
eurved baffle plate asthe for the deflection 
of the tank motor exhaust gases, (Fig. 3) 

In addition, the effect na extending the exhaust pipe beyond 
the overhanging armor at the rear of the tank was determined, . The tank 
in eacn case was located in an open hse and oriented 80 as to provide a 
tail wind, Carbon monoxide concentrations were determined at three posi- 
tions: ~ at the’ radiator in the bulkhead and at the breathing zones of the 
doacGer in the, turret. and the ariver in the bow... The tank was in all eases 
buttoned up; tank engine not funning. 
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“ConcLUSIONS: 


Operation of the sant liary generator with the tank motor 
not ts “produces e definite carbon monoxide hazard in the fighting - 
eae of all of the M-4 series oftanks tested. 


b. Discharging the auxiliary engine exhaust ‘gases. to the 
outside at the rear of the engine compartment reduces, but does not 
eliminate the hazard as compared with discharging within the engine 
compe rtnent . * : eae <. 


c. Discharging the exhaust geses in any upward direction. - Neate 
Seyone the overhanging armor et the rear of the tank reduces still eee,” 
further ‘the carbon monoxide concentration within the tank. : scan 


ad. The best results were obtained when the exhaust pipe 
vorm.nated outside and below a plate provided for the deflection OL Ane 
muin engine exhaust gases, | 


i RECOMMENDATIONS: 


as the ect pipe from the auxiliary generator should be 
extended outside the rear wall of the engine dome rtnent: and be ter= 
Seat ata point free from obstruction so that the exhaust i¢) mop 
deflected toward the air intake or exit openings in the engine ¢o mpart— , 


ment. The best location is believed to be near the bottom and to the cr 
‘side of the rear wall, (Fig. 3) Rigs Se 


b. When a main exhaust deflector plate is provided, the . 
auxiliary exhaust should be located below it and apprektnaber: ten (20) 
inches fromthe rear wall of the engine compartnent 
-O,, All connections from the auxiliary generator engine to 
the exha uae pipe and other joints should be prorerly gasketed and 
maintained to prevent direct leakage into the fighting compartme nite 


d. amvaenagitd possible hatche S should be ope red when the 
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- engine Ss easy and, 58 the Bone ane eekt on ae ‘into ie ‘Cigna 
compartment, The sia pceiace is particularly bad in the M43 tank in ~ 
which the auxiliary generator exhaust terminates within the engine com- 
partment. In the MAL Se M4A2 conditions are better but not satis- 
factory. In the former, the discharge is in the air-exit areaa the — 
rear of the tank and in the latter it is outside the rear wall but is” 

opstructed by the-main engine muffler, Under conditions of a tail wind;: 
the exhaust gases, even from these locations, are forced back, in part, 
into the fighting compartment. Results of tests upon these three types ~ 
of tanks follow, oy 


a. MA3. sesdabaoe MenoRAe conce pone ons are suown in Fige we 


in excess of Rae s ike oie ts the ay There wes & ag sistent 
tion of the contamination within the tank, with concentra tions renging, 
during the test, from 0.03 to C.10 percent carbon monoz cide, | 


ae 


b. WA2. In this medel the exhaust ; pipe passes through chee 
engine compertment enc teminates outside betieen the rear woll and the 
‘muffler, The latter acts as a baffle which deflects the exhaust gases, 
some of which rise and return into the engine compartment through the "ie 
main engine radiator and thus find their way back into the fighting com 
dp eee Carbon monoxide concentra eae at the three sampling locations 
re all shown in Fig. 2. The ranges in concentrations uncer the condition 
of test were: | | 


- Radiator: 0.065 to 0,087 per cent carbon monoxide 


i 


« Loader : 0.045 to 0.060 per cent carbon monoxide 


Jr 


Ze. Driver : 03035 to 0.052 per cent carbon monoxide 8 


_G» MAL, The exhaust pipe in this case terminates just x: 
inside the armored air-exit oneming ‘et: the rear .cf the oneyne compartment, ; 
Gischarging at a downward ans Jo-+ nrough the screened opening, Under eons 
ditions of a tail wind, the exhaust - gases are trapped to a considerable 
degree and roturn through the engine compartment to tho righting compart—_ 
howe Carbon monoxide concentrations are shown in Wige Qe Ranges in . 
concentrations were: 


* 


Bee he. ex lt. Radiator: 0,070 to 0,090 percent exrbon ORO Ae 


2. Loader : 0.067 to 0.083 percent carbon monoxide 


ee Driver + 0,057 to 0.063 percent carbon monoxide 


the need.for corrective measures. Further tests were therefore conducted 
upon a modified MA2 tank provided with .a baffle plate for the deflection 
of the main engine exhaust ‘gasés,. Two conditions were tested: 


i 


1. With exhaust pipe extended beyond tne overhanging 
section at the rear of the tank, and erranged to cischarge in an upward 
direction, 

2» With the exhaust pipe terminating. belowthe main 
exhaust deflector anc at a diskence of 10" fran the rear wall: of od 
engine compartment. 


For comparison, carbon nonoxide concentraticns were determined 
with the exhaust discharging above the main exhaust deflector at such 4 
point that the gases traveled upward into the overhanging air-exit area 
The results) are: shown..in. Figs 3@. With the.terminal discharge beyond . the 
overhang and in an upward direction conditions were better than in any 
of the standard-tanks but not pyc micas atisfactory since some, of the 
gas spilled over thé top of the engine compertment ahd down through the 
main air intake -into the fighting ec ompartnent. This shows that correction 
of the situation is not merely a matter of extending the exhaust: pipe—ous 
through the rear wall, It iust discharge finally at a point where there ie: 
little possibility of itg being carricd. back into the tank...” It is Bellew. 
that the prefcrasle location a8 near the bottom of the tank and toe one side 


of the rear wall, eo 


The most favorable results were obtsaincd with the exhaust pips eg 
terminating beyond the rear wall. and below the main, exhaust deflector 
plate, The action of the latter was to. prevent.tne. uxhaust pases Irom 
rising cirectly into ‘the air-exit arca at tho rear of the tank," 10 mey 
be concluded that with exhaust deflector plates’ installed on. tanks; mo 
serious problem will arise (for periods of Operation. of. from wl to 2 hours ) 

with respect to the uxhaust gases from,the euxiliary generators wnen the | 
exhaust pipe terminates bclow the deflector plate, 
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